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ABSTRACT
Obiective To describe the safety and efficacy of thoracoamniotic shunting for fetal pleural effusion using a double-
basket catheter with a very small diameter (1.47 mm).

Method In this 2-year multicenter, prospective single-arm clinical study registered with the University hospital Medical
Information Network (UMIN) Clinical Trials Registry (UMIN00001095); shunting was performed between 18w0d and

33w6d of gestation with this catheter in cases of fetal pleural effusions reaccumulating after thoracocentesis. The
primary endpoint measures were maternal and fetal adverse effects and survival in the neonatal period.

Results A total of 24 cases were included, of which 17 had hydrops (71%). The median gestational ages at shunting and
delivery were 27.4 and 34.8 weeks, respectively. There were no fetal deaths, lung injuries, or severe maternal
complications. Preterm rupture of the membranes occurred in 7/24 (29%) cases at a median of 62 days after the
shunting. Preterm rupture of the membranes within 28 days of the procedure occurred in 1/24 (4%) cases. Catheter
displacement towards the fetal thoracic cavity occurred in 4/42 (10%) cases. The overall survival rate was 79% (19/24),

whereas it was 71% (12/17) in the cases with hydrops.

Conclusion Drainage of fetal pleural effusions with a double-basket shunt is safe and effective, and the shunt could be

an alternative device. © 2012 John Wiley & Sons, Ltd.
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INTRODUCTION

The prognosis of untreated isolated fetal pleural effusion
associated with hydrops is still poor*™; the estimated survival
rate of such cases is only around 22-53%.% Fetal interventions
in cases of recurrent pleural effusion, such as single or serial
thoracocentesis, primary thoracoamniotic shunting (TAS), or
TAS after initial thoracocentesis, have also been shown to yield
similar outcomes.? In one review, spontaneous recovery was
reported in 22% of cases.? Reaccumulation of pleural effusion
after thoracocentesis might be considered as a more pragmatic
indication for fetal intervention. In 1990, a ‘double-basket shunt
' (Hakko Co., Nagano, Japan, Figure 1) was developed in Japan
and because it has been frequently used for TAS in that country.
There are only sporadic case reports on this device, whereas
larger series are lacking.>” Herein, we report on a prospective
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multicenter study on TAS for fetal pleural effusion using this
double-basket shunt.

MATERIALS AND METHODS

Study design

This was a 2-year prospective multicenter single-arm
clinical study registered with University hospital Medical
Information Network (UMIN) Clinical Trials Registry
(UMINO00001095), which is a study conducted with the aim of
determining the safety and efficacy of TAS using the double-
basket catheter. Five fetal medicine units in Japan participated:
the National Center for Child Health and Development (Tokyo),
Nagara Medical Center (Gifu), Yamaguchi University Hospital
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Figure 1 The double-basket catheter. (a) Schema of the double-basket catheter developed by Hakko, Japan; (b) A picture of the trocar and the
inner cannula; (c) An ultrasonographic image obtained just after the shunting operation

(Ube), Seirei Hamamatsu General Hospital (Hmamatsu), and the
National Cerebral Cardiovascular Center (Osaka). Data were
gathered by an independent data-coordinating center at the
Japan Clinical Research Support Unit. The study was conducted
with the approval of the institutional review board at each
center. All patients provided written informed consent.

Pregnant women aged 16-45years old with a singleton
pregnancy between 18w0d and 33w6d were asked to participate.
Further inclusion criteria were fetal unilateral or bilateral pleural
effusion (effusion area occupying more than half of the fetal
chest area) of the fetus that was either isolated (fetal chylothorax)
or associated with pulmonary sequestration’ and showed
reaccumulation to the previous level within 7days after the
initial thoracocentesis. The exclusion criteria were major fetal
anomalies that could independently affect the chances of
neonatal survival. Fetal karyotyping was offered, but was not
essential for study entry. Minor fetal anomalies, for example, cleft
lip, ventricular septal defect, or polydactyly, were not counted as
exclusion criteria. The other exclusion criteria were hydrops
because of other causes such as fetal arthythmias, viral infections
(cytomegalovirus, parvovirusB19), and blood-type incompatibility,
women with severe maternal complications, such as pregnancy-
induced hypertension, mirror syndrome®'° associated with
hydrops fetalis, or placental thickness >6cm, cases with a
shortened cervix (<10 mm), genital bleeding, or preterm rupture
of the membranes (PROM) before the procedure, and cases with
a previous history of amniocentesis or amnioreduction. Hydrops
fetalis was defined as the presence of skin edema at the head
(>5mm) or accumulation of fluid other cavities (such as ascites
or pericardial effusion) in addition to the pleural effusion.

Interventions

We performed TAS within 7 days after the initial thoracocentesis.
If the effusion was bilateral, we attempted to insert the TAS
catheter on both sides, unless there were obvious technical
restrictions. The number of attempts was empirically set at a
maximum of three times for each side. The procedure was
conducted after administration of a tocolytic drug (ritodorine
chloride 50 pg/min iv.), and the preferred anesthetic technique
was local anesthesia. If necessary, a maternal sedative (diazepam
i.v. or pentazocine hydrochloride i.m.) was given. In the presence
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of excessive fetal movements, maternal general anesthesia (n=2)
or fetal muscular injection of vecuronium bromide (n=4) was
used. A 16G puncture cannula with a sharp trocar (inner/outer
diameter 1.66/2.14mm; EV16GX 250mm/150 mm, Hakko Co.,
Nagano, Japan) was inserted through the maternal abdominal
and uterine wall and through the fetal chest wall into the effusion
under ultrasound guidance. The preferential insertion site was the
lateral chest wall, and the tip of the needle was kept about 10 mm
from the fetal chest wall. After confirming flow of the fluid via the
cannula, the double-basket catheter was advanced with a pusher
through the trocar about 15 mm beyond the tip, until opening of
the distal basket could be confirmed by ultrasound. Thereafter,
the cannula was withdrawn over the pusher so that the proximal
basket would open (shunt tube inner diameter 0.9 mm, outer
diameter 1.47 mm; Hakko Co.). Finally, the pusher and cannula
were removed (Figure 1). A prophylactic antibiotic (cefazolin
1gi.v. at the time of the procedure) was also administered.

Follow-up ultrasound and Doppler examination was performed
at 1, 3, and 7 days and weekly thereafter until delivery. Standard
antenatal corticosteroid therapy (betamethasone 12 mg i.m. twice
with a 24-h interval between the two injections) was provided for
preterm delivery before 34 weeks of gestation,'! with the delivery
timing decided on the basis of obstetrical indications.

Endpoints and sample size

The primary endpoint measures were maternal and fetal adverse
effects (AEs) and the survival rate in the neonatal period
(28 days of life). In the cases with hydrops, improvement of the
fetal skin edema at the final assessment just before delivery
{classified as either (1) complete remission (disappearance of the
edema), (2) partial remission [edema decreased, but still persisting
to some degree, (3) no change, or (4) progression]}, and other
perinatal outcomes. The anticipated survival rate was assumed
to be 70% empirically, and with a sample size of 20 patients, and
the lower 90% confidence limit would be above 50%."

RESULTS

A total of 24 women were enrolled between April 2008 and March
2010 (24 months). The characteristics of the 24 cases are
summarized in Figure 2, and details of the individual cases are
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Figure 2 Chart of prospecive registered study. TAS, thoracoamniofic
shunting

presented in Table 1. The median gestational age at TAS was
27.4weeks (interquartile range 26.2-31.2). Hydrops was observed
in 71% of the cases. Umbilical arterial Doppler revealed
abnormalities in 2/24 cases (8%), and none had abnormal ductus
venosus. Ten had bilateral pleural effusions (Table 2), and a
bilateral shunt was placed in six of these cases. In the remaining
four cases of bilateral and 14 cases of unilateral effusion, a shunt
could be placed successfully. There were 42 candidate cavities,
and the procedure was finally successfully performed in 39
(93%). In one patient, chromosome 6 monosomy was detected
after the first shunt, not associated with any visible morphological
abnormalities. The family did not desire a second shunt operation
(Table 1), as the first did not improve the fetal condition
completely, and the patient discontinued the management.

The overall survival rate at 28 days of life was 79% (90%
confidence interval, 61.1-91.4%). The median gestational
age at delivery was 34.8 weeks (interquartile range). For the
fetuses with hydrops, the neonatal survival rate was 71%
(90% confidence interval, 47.8-87.6%; n=12). Complete
remission occurred in 7/16 (42.8%) cases, and partial
remission in 4/16 (25%) cases (Table 3).

The catheter-related outcomes and complications are shown
in Table 4. There were 34 candidate cavities (unilateral 14,
bilateral 10x2) and a total of 42 sessions, including
reinterventions. When we analyzed the time-lag for the
reintervention (at least 2days after first shunt), the rate per
patient was 8/24 (33%). Catheter displacement into the
thoracic cavity occurred in 4/42 sessions. In all of these cases, it
was successfully removed by surgery after birth. The two
catheters that did not function in utero were found after birth
to have fibrin obstruction. The PROM rate within 28 days after
the TAS was 4.2% (1/24). There were no cases of intrauterine
infection or abruptio placentae. There were three cases of
Mirror's syndrome, presenting after shunting at 28, 31, and
30weeks gestation (Cases 4, 8, and 21 in Table 1), that
necessitated immediate delivery and maternal intensive care
for lung edema (n=3), and maternal pleural effusion (n=23);
however, all recovered without sequelae. However, neonatal
death occurred in two of the three cases of Mirror’s syndrome,
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and the single surviving case showed severe pleural effusion
that necessitated prolonged intensive care in the neonatal
and infant period, after the diagnosis of congenital aplasia of
the lymphatic vessels was made (Case 8).

COMMENT

This was a prospective trial of TAS for fetal pleural effusion using
a very thin double-basket shunt. The overall survival rate of the
fetuses was 79%, and the survival rate in those with hydrops was
about 71%. The reported survival rate of the fetuses with pleural
effusion in the absence of fetal intervention is 59%, and that in
the fetuses with hydrops is 35%.'*'5 Fetal therapy using the
double-basket shunt for pleural effusions seems to be as
effective as that reported for other shunts.

The most striking observation of the present study
was that there were no fetal deaths. Reported fetal death rates
from other series are 20/125 (16%),"® 8/21(38%),"* and 9/54
(16%);*® however, no detailed case profiles have been reported
that could allow a reasonable discussion. One retrospective
report indicated a PROM rate of 15% (7/27)."° In our series,
the PROM rate was 1/24 within 28days (4.2%) of the TAS,
and the overall PROM rate was 7/24 (29%). Interestingly,
the median gestational week at delivery was 34weeks in
both our study and the aforementioned review.?

The risk associated with a catheter has been reported to be
correlated with the size of the catheter.*'*'® The trocar for
inserting the double-basket shunt has an inner diameter of
1.66 mm and outer diameter 2.14mm (16G). The shunting
catheter itself has an inner diameter of 0.9mm and outer
diameter of 1.47mm, which is the thinnest available for fetal
shunting at the moment present. However, the reintervention
rate in our study was high (23% per procedures and 33% time-
lag reintervention per cases). Shunt failure can be caused by
obstruction or displacement, potentially caused by the softness
of the catheter. However, in four of the five neonatal death cases,
we performed once for each cavity (Table 1). Therefore, the
reintervention itself did not seem to be related with a poor
neonatal prognosis. There were four cases of catheter
displacement into the fetal chest cavity, and the catheter could
be removed surgically without any adverse outcomes in all cases.
In summary, use of this thin polyethylene shunt could be
associated with a higher rate of failure, even though the catheter
seemed atraumatic. The most widely used catheter is the silicone
double pigtail catheter (Rocket of London Ltd, Watford, UK;
inner diameter 2.1mm, outer diameter 3.0mm).'*'® Other
devices, such as the Harrison shunt (Cook Urological, Spencer,
Ind., USA; inner and outer diameter 0.97 mm and 1.67 mm)
and the 4F-angiographic single pigtail catheter (Cordis, Johnson
& Johnson, The Netherlands) have been also used.'® When the
outcomes were compared, there were no significant differences
in the survival rates (around 62-66% 14 vs. 70% in the hydropic
fetuses in our series). The reintervention rate in our series was
23-33% and in those reported series were specifically mentioned
3/9 (33%) and 8% (4/49), respectively.>>*! The reported rate of
intrathoracic displacement is 20% (3/15)*® as compared
with the rate of 10% (4/42) in our series.

Complete remission of skin edema occurred in 7/16 fetuses
(44%) and partial remission in 4/16 (25%) fetuses. Remission

© 2012 John Wiley & Sons, Ltd.

— 216 —



L1¢

/8217821 'Z€ '210g sisouboiq [opousig

"Pi 'su0S 9 AS|IAA UYOf 7107 ©

Table 1 Profiles of all registered cases of thoracoamniotic shunting
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Table 2 Baseline characteristics (n=24) Table 4 Catheter-related characteristics and complications (n=24)
Age lyear) Nurnber of procedures
Median 34.5 Total indicated cavity/frials 34/42(1.23)
Interquartile range 20.3-36.8 Total success rate per cavily ; 39/ 42 (93%)
Gestational age at the first operation {week) Number of timeag reintervention 8/24 (33%)
Median 27 4 Catheter displacement s
Inferquartie range 26.2-31.2 Per case 4/240167%
Hydrops : 17 70.8%) Per procedures  4/4219.5%
Polyhydramnios 13(54.2%) Pregnancy complications
Side of pleural effusion Polyhydramnios affer operation® . : 6/ 11 (55%)
Right 4(16.7%) Intrauterine infection 0 (0%)
Left . 10(41.7%) Pregnancy-induced hypertension 1(4.2%)
Bilateral 10 (41.7%) Abruption of placenta 0 (0%)
location of @lacenia Mirror syndrome 3{12.5%)
Anterior 12 [50%) PROM
Posterior 12 (50%) Within 7 days after TAS 0 {0%)
Within 28 days affer TAS 1{4.2%)
PROM date after operation (N=7)
Median (interquartile range) 62 {33-96)

Table 3 Perinatal outcomes (n=24)

Survival rate at 28 days of life

Hydrops 12/17 (70.6%)
Without hydrops 7/7 (100%}
Total 19/24 (79.2%)

Gestational age af delivery {week)

Median 34.8
Interquartile range : [32-36.9)

Birth weight {g); mean (SD) 2272 (553.7)

Changes of skin edema affer TAS neonctal deaih (n)
Complete remission 7 143.8%) 0
Partial remission 4:{25%) 1
No change 2 (12.5%) 0
Progression 3(18.8% 3*

SD, standard deviation; TAS, thoracoamniotic shunfing.
*Included the refused case.

might be dependent on the interval between the fluid
accumulation and the fluid drainage by the catheter. In severe
cases where the catheter did not function adequately,
there may have been other causes of fetal pleural effusion
that are difficult to control by shunting alone. The rate of
polyhydramnios after the operation seemed to be high that
we confirmed additional polyhydramnios 6/11(55%) after the
shunting. As we encountered cases in which polyhydramnios
developed after resolution of the skin edema and effective
drainage of the pleural effusion, we do not have any clear
explanation for this phenomenon at present.

The survival rates and safety exceeded the acceptable level,
as compared with previous reports. A double-basket shunt
could be a useful alternative device for thoracoamniotic
shunting in the treatment of fetal pleural effusions.

Prenatal Diagnosis 2012, 32, 1282-1287

PROM, preterm rupture of the membranes; TAS, thoracoamniotic shunting.
*Diagnosed polyhydramnios (Deepest vertical pool; DVP > 8 cm) affer operation.
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e Severcl refrospective reviews  have reporied  the

thoracoamniotic - shunting for pleural effusion in fefuses with hydrops.
However, fetol death related o the shunt, including infiathoracic
displacement and preferm rupture of membranes have been reporied
as complications. However, no systematic prospechve studies have
been conducted vet, and the efficacy and incidence of adverse effects
[AEs) of thoracoamniofic shunting using a doublebasket c:c'fheter are still
unknown.

This is the first prospecive frial describing the survival rate and ctdverse
effects (AEs) associated with thoracoamniotic shuntmg using @ thin
double-basket catheter.

Our prospective registered frial also clarified the true frequency of AEs.
No fetal deaths or fatal matemal AEs were encountered; preterm
rupture of the membrane before 37 weeks of gestation occurred in
7 /24 (29%] cases, wherecs in 1/24(4.2%) cases, it occurred within
28days after the shunting procedure. The reintervention rafe was
around 23-33%, and the indications were obstruction, dlslodgemenf
and shortived effect of the mmdf shunting procedure
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Abstract Intrapericardial extralobar pulmonary sequestration is a very rare congenital lung anomaly. We
report a case of this condition, detected as an intrathoracic cystic lesion by using prenatal ultrasonography.
The neonate was born at 38 weeks of gestation with no progression of the lesion and no respiratory
or cardiac symptoms. Ultrasonography and computed tomography (CT) revealed a 40x17x17-mm
intrapericardial lesion, composed of cystic components and a solid component. Intrapericardial

extrapulmonary sequestration was suspected largely because CT showed a vague aberrant artery. At
the age of 3 months, elective surgery was performed, and the postoperative course was uneventful.
© 2012 Elsevier Inc. All rights reserved.

Pulmonary sequestration is a type of congenital lung mal-
formation. Pulmonary sequestration occurs in 2 forms: extra-
lobar pulmonary sequestration (ELPS) and intralobar
pulmonary sequestration (ILPS). Most cases of ELPS involve
the left thoracic space between the lower lobe of the lung
and the diaphragm. Such lesions are rarely found in other
locations. Here, we report a rare case of intrapericardial ELPS.

1. Case report

Fetal ultrasonography (US) performed at 23 weeks’
gestation showed an intrathoracic cystic lesion. Magnetic
resonance imaging (MRI) showed a 19 x29-mm cystic lesion
beside the left side of the heart.

* Corresponding author. Tel.: +81 0285 58 7371; fax: +81 0285 44 3234.
E-mail address. s.yanagisawa@)jichi.ac.jp (S. Yanagisawa).

0022-3468/$ — see front matter © 2012 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/).jpedsurg.2012.09.056

US showed no remarkable change in size of the lesion
until the mother gave birth to a male neonate at 38 weeks. His
birth weight was 2916 g. He had no respiratory problems. US
and computed tomography (CT) performed after birth
revealed that the intrathoracic lesion detected prenatally
was an intrapericardial lesion, 40x17%17mm in size, com-
posed of a cystic component and a solid component (Fig. 1A,
1B). The intrapericardial mass extended from the left atrium
to the left ventricle. On the basis of imaging findings, the
differential diagnoses were intrapericardial ELPS, teratoma,
and bronchogenic cyst. Intrapericardial ELPS was suspected
largely because CT showed a vague aberrant artery arising
from the ascending aorta (Fig. 1C).

US performed once a week during the month after birth
and then once a month showed that the size of the mass was
nearly unchanged. The patient exhibited no symptoms. At
the age of 3 months, the infant underwent surgical excision
by median sternotomy. The intrapericardial mass was found
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Fig.1 (A and B) Computed tomography showed a40x 17x17-mm
intrapericardial lesion, extending from the dorsal to left ventral regions
of the heart. (C) An obscure artery from the ascending aorta to the
mass (arrows) was assumed to be an aberrant artery preoperatively.

between the left pulmonary artery and atrium and appeared
to occupy the left auricle (Fig. 2A). Careful observation
showed that the mass in front of the left auricle developed

from the right side of the heart to the left side, through the
back of the pulmonary artery and ascending aorta. Stalks of
the mass were observed on the lateral side of the right
pulmonary artery. The mass was extracted from the left
side to the right through the transverse pericardial sinus.
After dissecting the stalks of the mass, we found 2 aberrant
arteries arising from the right pulmonary artery with
drainage vein reflux to the superior vena cava. The mass
was resected after ligation of these vessels (Fig. 2B-D).
The resected lesion weighed 10g and was 45x30x20mm
in size (Fig. 3A). The histopathological diagnosis was
intrapericardial ELPS, based on the identification of lung
components such as acini, tracheal cartilage, and tracheal
glands. Elastic arteries and veins were also identified using
Elastica van Gieson staining (Fig. 3B). We observed
numerous cavities surrounded by ciliary mucosa, filled with
mucus secreted from tracheal glands, in the cystic lesion.
This implied the cystic dilatation of trachea.

The postoperative course was uneventful, and the patient
was discharged on the eighth postoperative day. He is now
2years, 6months old. There was no tumor recurrence or
reoperation after the initial operation.

2. Discussion

We report a rare case of intrapericardial ELPS. Pulmonary
sequestration is a congenital lung malformation, defined as a
segment of lung that has no identifiable communication with
the normal bronchial tree and receives its blood supply from
an anomalous systemic artery [1]. The incidence of
pulmonary sequestration is 0.15%—1.8%, making it the
second most common congenital lung anomaly [1]. Pulmo-
nary sequestration is divided into 2 groups based on whether
the abnormal lung tissue shares a common visceral pleura
with the normal lung parenchyma. ILPS refers to a mass of
lung parenchyma contiguous with the normal lung and
covered with the same pleura. On the other hand, ELPS
involves lung tissue that is separate from normal lung tissue
anatomically and covered with its own pleura. In most cases
of ELPS (63%), lesions are observed between the lower lobe
of the lung and the diaphragm. Approximately 10%—15% of
ELPS lesions occur as intra-abdominal lesions below the
diaphragm. ELPS lesions may occur anywhere within the
thorax, but are rarely found in another location.

The intrapericardial space is a rare location for the detec-
tion of ELPS lesions. To our knowledge, only 7 cases have
been previously reported; our case brings the total to 8.
Details of all 8 cases of intrapericardial ELPS [2-8] are
summarized in Table 1.

Six of the 8 cases were detected as an intrapericardial
tumor; notably, 4 cases were discovered prenatally at 2024
gestational weeks. Based on case reports of intrapericardial
ELPS misdiagnosed preoperatively as intrapericardial tera-
toma that described the clinical findings and clinical course
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Fig. 2  (A) The intrapericardial mass grasped by forceps resembled the left auricle and was located on the left side of the heart beside the left
pulmonary artery (Lt. PA). (B) The mass was extracted to the right side of the heart through the transverse pericardial sinus. (C) The mass was
extracted to the right side completely and showed stalks (arrows). (D) The space after resecting the mass, with adjacent normal anatomic
structures labeled. The transverse pericardial sinus where the mass developed, from the right side to the left side of the heart, is shown (arrow).
Ligature of the right pulmonary artery (Rt. PA) showed the location of aberrant arteries. The superior vena cava (SVC) is not seen clearly
because of retraction to the right side and location under the pericardium. RV: Right ventricle, LV: left ventricle, Lt. PA: left pulmonary artery,

Rt. PA: right pulmonary artery.

in detail [5,6], 2 cases including ours reported that intra-
pericardial ELPS was suspected preoperatively on the basis
of characteristic findings of US, CT, and MR In our case,
CT and US were effective for diagnosis.

Symptoms (other than the mass itself) include pericardial
effusion, cardiac tamponade, tachypnea, pneumothorax, tachy-
cardia, and dyspnea. In 3 cases, there were no symptoms
except for the tumor.

Aberrant arteries and a drainage vein were also important
findings for diagnosis. The aberrant artery in ELPS originated
from the thoracic or abdominal aorta in 80%, from the
brachiocephalic, splenic, gastric, or intercostal arteries in
15%, from the pulmonary artery in 5%, and from more than
one vessel in 20% of cases [1]. Venous drainage of ELPS is
predominantly via systemic circulation (i.e., the azygous,
hemiazygous, or inferior vena cava) in 80% of cases,

completely or partially via the pulmonary vein in 25%, and
rarely via the subclavian vein or portal vein [1]. The aberrant
artery feeding the intrapericardial ELPS originated from
various arteries, including the innominate artery, subclavian
artery, and left pulmonary artery in one case each, and from
the right pulmonary artery in 2 cases. In 3 cases, the
aberrant artery was not detected at surgery or on autopsy. In
our case, aberrant arteries originated from the right pul-
monary artery, and intraoperative findings differed from
preoperative CT findings.

Early resection was recommended for 2 reasons: first, to
obtain a precise diagnosis and second, to prevent cardiac
failure [2-8]. In intrapericardial teratoma, which is reported
frequently, 48.5% of patients suffered from prenatal car-
diac tamponade and fetal hydrops [9]. In the 8 reported
cases of intrapericardial ELPS, 2 patients showed massive
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=1, AL BIROBRBEERLIRERLU#
DEBOLE AR Uz, Bk L BRI L LB L8
. BTERBECHRBLIIAIA842% L AEICE <, ECMOHE
TEPATI3% EERTHo72— T, EHEFEIZ684% &
FEIRDP o/, 72, FEZERO R0, §il
HCTIRERESLZC, WIS /hS WS -

®1 WHBHCBHEROLR

LRI THEFRZIT NI isolated COH OEEIF%

72o L7 oT, Wil CEAABIVEENI ST
TWATRERTO 2 OO, BB AR A
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MBI T AME 21T o7, R2IIRT L5110, HIHEARE
CREIIE AR L -ERCHEHOBRBERIIEES

(#p<0.05)

BT (n=19)

Bz 2P

o 2944

16/19 (84.2%) 11/26 (42.3%) * 27/45 (60%)
EKIBES{%) 5/19 (26.3%) 11/26 (42.3%) 16/45 (35.6%)

ERBHGE) 37310 37.1£1.0 373210
o mmessss o owram
FHH ) 17/19 {89.5%) 25/26 (96.1%) 42/45 (93.3%)

ECMO(%)

ABB#(E)

6855689
33/45 (73.3%)

s

11/45(24.4%)

9/19 (47.3%)
o ossma

65.1£69.7 56.5£50.4

e

=2 BROEIOBKRE B3 36.4%(12/33)
(BB EEOLE) (%p<0.05)
BIEAR(n=12) BEIE(=21) p
4/12(33.3%) 8/21(38.1%) 0.78
(BERFILEERFOLE) (#p<0.05)
(EE) BE&#0l(n=12) FEEHH (n=21) p
EH 11/12(91.7%) 16/21(76.2%) 0.24
Patch& 8/12(66.7%) 3/21(14.3%) 0.002"
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